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(54)Title: HIGH-PURITY 1,3-PROPANEDIOL DERIVATIVE SOLVENT, PROCESS FOR PRODUCING THE SAME, AND 
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(57) Abstract 

A process for producing a 3-alkoxy-l-propanol having an alcoholic-impurity content of 0.3 wt% or lower, which comprises reacting 
acrolein haying a propionaldehyde content of 1 wt% or lower with a C M alcohol to yield a 3-aIkoxy-l-propanal, hydrogenating it in the 
reactor to yield a 3-alkoxy-l-propanol and simultaneously reduce the residual aldehyde compound concentration in the crude hydrogenation 
product mixture to 0.5 wt% or lower, and distilling the resultant crude hydrogenation product mixture; a solvent (a) which is a 
1,3-propanediol alkyl ether, a 1,3-propane dialkyl ether acetate, or a mixture of these; and a solvent for resists, a detergent for lithography, a 
rinse for lithography, a solvent for resist compositions, a resist composition, or a photoresist resin composition for printed-circuit board 
production which each comprises or contains the solvent (a). 
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**wfc*ir»T±c«R« (a) fetter z&m®w**tfm&tstiT. 
zfr. ±mmm u> \z^m®mf)m^nxmm^n^^ m&m®m# 

»*a«lffl©»jS*«*ffl (a) ©MckOfeiSlickOfeiai^o^M^nSo 
*»>JV^77^-ffljStMH jgffl (a) MT&oTtK SSKTiH 

r;vn-;w« (b) Rtf/XteAf*©^ ( c ) 
(b) 

Ttt, x*/-;k i-7d;v-;k 2-7o;v-;k i-:/*y-;k 2 
-:/*/-;k sec-y^y-;k t-^y-jk s^c:n#©^^i^tf e> 

Jk X^Jltl^©S^«^*U^.- 
2a^±©7;kn-;k*rffi^^TfflV^^J<i:tT«, fliAtf, x*/-;i, 

<h 1 -^p/v-;k x*y-jk> 2 -yo/v-;p©sa^t>-a-^^e.ns. 
rcb(D\zmfeznzb<DXfc\,*ztm^£xbte^z\tx$>z>. 

Am<D®m (c) <hLT«, ^ , Ptflx>^iJn-;kT;k+ > ikX-x;k 7Dtf 
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S?7Jl/+JH^T;k Wl^rhX 7.;io y-;k £fte>©2g£ 

**«iff6n5. A»©»ai (c) it, 21tt±^Ltfit5rt^tt 

±fE©7;M^kx-^ jk£>7;k*;k«te, *^§g<D sm&mtfi? % fccDT&ft 

mffl (c) »*b<tt, (1) 7u\i\/>>f\)n-)VT)V*)\>3L-J-)Vt 
LTIZ. k>yUD-Jl^y y^x—rJk -fuMUyWu-)],*; 

x^kx-^k ^Ptri/>^'jn-;^y^otr;wx-x;K :/ptrk>^y 
p n-:/3\>kx— r )VUE. (2) ^nt:w>yijn-;i/7;i/^;wx- 
■r;U7-tx-h<!:LTtt, 7a fcfk>^>j n-;kE/ y^kx—r- ;k7-fef- K 
^Dtfi/>^UD-;w^yx^;i/x— r^T-feT— (3) x^k>^u 

n-^WJU-f^tLTH x^k>^uz3-;ke/*^;i,x--r;k x 

f 1/ > ^ U U -^^r J X^;WX— T^k X^ 1/ > ^ 'J n - Jl/*: / -J U M ;kX- t- 

;wfc£#, (4) x^k>^ , jn-;i/7;p^;px-x;u7-fex-h<J:bT«. x 
^ k > ^ u □ j y ^;ux-x;u7-fex- K x^ k >^ y □ -jv^ j x^ 

)Vj:-^)U7±t-- hfc£. (5) Kg?7;i/*JkXX-r;k>LT«> K&^ntr 

;k »ttn-^;k emn-7 = ;k££\ (6) yntr^->iT7;^;kxxx 
;k>LTte, -fnttymtj-jv, yot:^->S?x^;k -/ntr^^^D^k 
^ot°^->g?^;k^^ (7) 7;m^vyah!^>^7;Wkxxx;k>u 
Ttt, / h^vyphr^>^y^;k xh^vyob!^>mx^;k ^h^>7" 
□ bf^->^x^;k ih+y^Dft>^f (8) M7;k*;kx* 
7-Jk>LT«, M^Jk ¥L&x^;k&<h\ (9) mmm'rh>tLTi$. 2 
-~7?;>. 2-^y*pjy, 2-^+i-yx 2-^7*? j yuE. (10) 
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*h*->?ot?;*>g^;k xh+vyatf^>g|x^;K ?L8x^ 
ftfc *> <£> k:IE£2 tl5 & b> £ £ \Z l,^ £ T t> fi c t £„ 

M (a) <h7;m-;Hgi (t>) tA&<D®M (c) ©ig^Jttt, ^-ti^oa 
miz&iT&tiZtf. mm (a) :T)ln-)im (b) :A&©g?SiJ 

(c) <Z>*g£MJt (£TF, f^D) \t. 10-1 0 0 : 0-8 0 : 0-80, 
£L<tt, 40-90:5-60:5-60. M£$f£L<«, 6 0-8 0 : 1 
0 — 4 0 : 1 0-4 OTr&So 

Mo'jy^77^-ffl'j>7tn mw.mm (a) (d) 

*^©'JV^77^-ffl'J>^H M2^J (a) (d) 

it&mmmi oxio 4 ~i8ooxi o 4 <z)7k-e&£o 

tKpJ^14W*I^J (e) 
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A" M:7u\ZV>!fVn-)\,7)\,*)\,3L-T)\,* 7°n¥U>>fVu-)V7)V 
*;i/x— 7;i,7-fex- K x^ju^t— h (EL) , ^^HV^^hX 

±E7n eU>^U n-)Vy)V^-)VJL-7-)Vt: Lilt :/n tTl^>^U n-;p 
;*^;Ux-^;k yptf^^'jp-JUx^x-^jk ^ot!l/>^'jn-^ 
^nbf;px-7;^^tfe>n, ££^Dif i^>^Ui3-;P7;Wkx-5r;U7 

>>rv p-;px^x— r^-fex- K 7d tri/>y y p-;p:/p trjpx-T- 
jU7i^-h#a«j*tfe>n5. 

(e) ^©^thT**^*«»a!ll 0 0afi8Bfc»LT. 0. 5 
-2 0 0113!, $P£L-<liO. 5-1 0 OS»gBT2&-2>„ 

£»©t u v y 7 y << -m mm t ^5 . 
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«HHEJiSii\ £«±K#lftlttlc:i3-fcJ?*£#T3US;x h Igtlfe WiS&flfcib 

£fz, Mpitftfismuz;* homs-zMfotuvx hmo>mzKmm±mim 

±eus?t. hn^^ttsw^itiiw^e^^g^ffl^TfT^ns^ 
us;* h^vitts#t^ji:^s«±fc^^n^, mtt&<Dmmzmm<Dttn 

s?x hfrzmmoui?* h&w*Rm±mtpe>isvz hmfom^mtvxm 

iz%mmttmm*m&-rz>&. z\<D&ottm&\zh*%m<D®m*v>7.mtL 
T^mzmmrz>z\t&-Qzz> a 
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u > x \z t) wga k ? m ? 5 Z. £ #T # -5 „ 

•ktf, *%mw*<D®m\z$ t 2>mtimm\z'o\,>Tnm'rz. 
*^5givTtt, i->7hiM^j (a) wu mt&mm (a) 

U5?X (A) Jgffl (a) ^»Tt>, igftl (a) tte©^ 

(c' ) tOjg^TSoT^iK 

2§#J (a) tt, ftfcT)ln-)lft^m®<D^mtf&^Z\£1)Wi£L 

#j (a) *\zT)vn-)v&*nm^<^nT^z>t, ®m<om%v>mmm 
uz<DT'-j£(D&n<D^mummmt>n\z<\,*z\£tf$>z> B 

;-)ix$>z>t. fiMti&r), ftmm%<D%m$:is\i7\zLtinn\*tzt>tfi 
tztfix. mteuvv* bmtmt>n\z< k 

««0 (c* ) 

*56WIVOUJ?Xh»riE«jffl*36jiJtt, ±ffijg8| (a) <h<fi©^J (c f ) £© 

»*&©»*« (c' ) <tLTti, tie© a' mtfmtfznz. 



WO 00/58252 PCT/JP00/02043 - 

26 

x-f^7tf- K fuMvyWn y y D t?;Px-^7-fe5r- N , 

(2) yDt!W'>^Uzi-;PT;wi/x-5 i ;P<i:UT«, yotri^>^»jn- 
;^y^^;wx— r;k ^oei/>^'jn-;^yx^;i/x-5 L ;K :/atr^> 

(4) itsiT^ji/xx^iLT^ ^^otr;k mwtn-7^)w mm. 

*>Kx^;k yne*>eiyot!Jk >&7^ (PnB) te^tfli 

(7) BMi»^h><hUT^ 2-^y>, 
dtl £ « 2 8£*±(D jg£t)T*£ o T feck 

838 (a) iflfio^J (c* ) tom^mStt. M&®M*<D®M (a) <Z>^ 
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>i>^-)V^^)lJL-^)l7-t^-h<Dm^\Z\ts 5 0^610 0fiM%##£ 
(B) 

*3eWIV©U$>Xhfcj£« (F) KWai^XhJ&ft (B) tt» {£«H«D^ 
3fc©TtefcV>„ 

7JP*>&, 1, 2 h*/ >> f 7> ? H-4-7JP*>BI, 1, 2-t7b 
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p-^h+y7x;-jk t'X7x;-M > lfn*T-a-;k tfn#n-;k 
bfD#D-;M^X-5rJk SteTBt a, a' , a" -hUX (4-th'D 
-1. 3, 5- hU<y^Dtf;i/^>1f> > hux (tFD+y 
7x~;W) £fc75/-g£WT£fc£^£LTtt7:ig>, p-7 

7^>Jl*&ttt§tj|g 

-;k p-^i/y-;K *>-ky-;k hu^^7x;-jk t-»7x 

/-Jk If^7x;-JK 2-t7MK 1, 3-i?tl^n^yt7^1/> 
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2. 2. ik^mmmuztzh 

(b) t LTy ik¥mmmui?xh*>ti?£L<m^z 0 z\<D4t¥ 

its® t , m ow&r\z#m L7x; -)v&im^ v> ->;wa© ^ 5 

±mtk^mWM\zJ:r)m^m^it^m^it^tLX\t. MX (-rvyn 

^ntt7i; x^ct^^x^-ju^^-^T;^^, 2 ha 

0 # d h u x * ? >x ji/**- h 5 fc7;Mr;m& war u -^tjp** 
-h£. ybz/u-bokofe^yv-oxfrfr^-bm* n- c h u 

-f^KS, (4-7;p^-a-^>if>x;wfc;u^-» -3. 4, 

^-2-fUK>©i3^ifpijK>i 1 2, 2, 2-hU7;U*n-l-h 
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7jwus> hu*^;p*>y;i^fc£©vij;i,g, hU;*3^y;W5;pgfc£© 

JWgfc£©7>'»g, Th7kHne5^S. fh7kh'077^S > j-h 
7k Ko^tr^-^S, f h7k KD^77^Hftt*0S^Ml^t 

t -^h + ->*;U#-Jl,S, fh7t h*Dk7^S, xh7kK077 

£ fc, 7i> -;Hi H# ->;PX© ct oU7)Vfi U pJ^ttS £ 

a-^7 c ;PX7 c -U>, k Kn*5^3\>K*7°l^X kHD+yJ^T^ 
7*1) U-K AM^yy^T^ (**) 7^'JU-K t*^;U^m 

**£MJ;M*, *oh>SL VW>®L <*n>8L yh73>i, ^ii-3> 

[3] vmLmzM\sX 
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*ftaiv®u?xh*jft* (f) at; mmuitxbmmm (a) twai^* 
(b) a^ft3 0 i/vxhffifig^j (f) ictt, &mBmzfcCTRm%& 

Mfctti^tbTfsr^fflv^d^c^o^t)^, mnuvzhtm (b> ©@ 

7£#1 0 OMS&KtfU 5 0-3, OOOfiM, »SL<li7 0~2, 0 0 
OM IC!fiL<ttlOO~l, 0 0 Ofi»gBT&5o 

*%i®l/y'XM^ (F) ^ffltifcl/^XhA^->©^fi£^ «Atf& 

sr. i^xhmeki (f> a % (b> zmmmm (a) 

MZttO. 01-1, 0 0 0<imt&5J:5yij3X ^7^^©Si±l:i* 

c^g#ffm4 910122^) , WimmtaLit&m&ft mz.\mmy-6 - 

1 1 8 6 5 6^) , S*7K>li^#, M*^* 3 tfU7? 

0 (#g«F8r1&2 75 1 3 7 3^ *«2 8 1 1 5 0 9f, ^#^3 
7 6 3 0 8 6^ »^3 8 54 9 4 6^ *Mi46 0 9 6 14*1) % 

4 6 8 0*1) , TK^tt^iJv-tTK^ttA-^^D^^^d^J^-Sfe© 
(&M¥5- 1 8 8 5 9 8^) , *&&nft?&$tSTh7* 1 ?)V7> : E=LV& 
tHO*yh'f©f«7^'Jjg^ W6-6 9 1 2 0^) % *«?ttltUBfifc 
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tflft£yym%Zmft&MfrP>fc2>h<D (#H?6-1 4 8 8 9 6^) , rt-y 
I¥7- 1 3 1 0 9 6^)\ /t-7nP7^J^J^>S, W&75X #U 
1 2 9 0 5 6f) fc£\ #««3W*lritt**«i*v&^Sn*t>03&J#W , 6n*. 

l^mtUVZ h®a^{C«fcOSfe»3> M3 0~2 0 0t, $?£L<«5 0-1 

&ytmmtzzrztbs vvx Yvmyemzfoctzmytmzm^Tmmmtzfrn 

r »f-, ArFl^y7l/-if- F 2 U—*f— $fcXHMIt§£ 

*3ta, ^^->»«tisac#-rsfc«>, >&mzfoC77? 

&itt-HJ£A, SltMJ^&i'ClSTWiJI, 7>*X7, X3^7 
5?I^75>, MJX3SM/75X vX3\lkX*/-;W75 >, HJX 
^y-;W75X ^>^7^>^«h*©7$>^ *;PA75 Kfr£©75 
Tk&ftxh^^^^x^A (TMAH) , im.w^-Yv^hyy^^ 
A, nU>fc£©fM&7>^x£AJm t?D-;k tr^7$>>fc2©SMK7 
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l^X b&fiJc^ (F) ©ffli£ 

&*m?m&m © ? * h u vx b <t l xm ©aw £ l » . 

*5BW©7'U>hfi»««7*hl^5?^h»teftfiK« (F* ) tt, ii21/^ 
(F) mflM^tLT, #£©^tt#fi<&# (B' ) 

fct>©Tfco, attest (a) twit<D&&&m&# (b' ) ta^fc*. 

ffiU *5Si1?VCH (A) tt, fflEflffll (a) *t£*»lT**. 

(A) tt, £ig#J (a) RWEffiOflSm (c' ) ^ofi^ 

ffi©J§#J (c' ) yuMVyWn-h^j *^)lJL-7-)\,7-t?— 

K 7u¥V>VVn-)V±; *^)VJ--^)VUEtf&>&&m%fr (B' ) to 

mm (a) *©±j§&i (a) <D$mm\z. »^l<«, 5 oa*%^±, jgfc 
L<\t 8o~ioo mm%x$>z &®MRztttm?z>®m<o&m\z 1 0 0 
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m&\Z\Z. 5 0~10 01i%^L<, <*:D#£L<«, 5 0-9 011% 
(B* ) 

*%w\z&^Tm^ftZL^&&m£ft (b* ) \t. &m&mmti.*®m 
^j)^>m (ua> ttmftt>)\,#>mAt\-<D^ffitott,&m (uw to&m&m* 

c) zmnz&rz&&&m&#. (b' ) t&5 0 

^■m\t>)l-#ym (Ua) 
^tt^S^ (B' ) ^ffl-r^*S^pJ^^«J*;P^>K (Ua) ttt, 

r*&fn#;i^>g^©*®ft<t£^ (Ub) j t&m&'Tzz.ttf-cz. ft? 

%^^T#^„ -&5£ (1) *K ntel~l 0©gifc£^U R'fctTMtfB^ 
7^U>IT$5„ -&5£ (1) <Dtt,&mt, tHD+yl^ (^^) 

~?u>m, 7V¥>&mZfcfo2l*Z>Z\t\ZJ:Y)mjg-?z ) z\£tf~eZZ> e 

CH 2 = CR' (C = 0)OCH 2 CH 2 0((C = 0) <CH 2 )sO] n (C = 0)XCOOH (1) 

*®ftHt^ (Ub) 

^ft#;i/#>&^©^&*gfc£ti (Ub) <hbTfcL ±E*&fl;*jjMS>& 
(Ua) (h^S^nlig^k^Ta&oT, (**) . 7£ U V- K 7^)1 

(**) 7^Ul/-h, ^>zS)V 5^DMr~>;i/ (^ 

?) 7^UI/-K <7#-JP (**) y^\)u-h, tHD^ylfJV (* 
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*) u-bom. (2) n^n^it^ojLXf-^m. x^ux 

«*T?€r*. -#5$ (2) nttl-l 0©SR£*U R'fcMcSIiH^fctt 
*?)im&7r;-f 0 -j&5£ (2) (Dit&mt, tHn^vx^JU (^^) 7^1)1/ 
-hil£-*yD7^ N>£#in£i£-5 c <h HJ: D Wife-?* H 5. 
CH 2 = CR 2 (C = 0)OCH 2 CH 2 0[(C = 0) (CHa)sO] nH (2) 

niii~iooiMo, R 2 te*mmi-£.tz\t*?)m&7F-r 0 ) 
^®ft*;p^>st^©^fia^b^ (uw turn mmmmz^cx^m 

#m£^«gft;f&*n;*j;p#>& (Ua) t^ia»*;w#>K^©^fi»^« 

(Ub) iCD^^EJPitfi, 3 : 7-7 : 3, $?£L<«6 : 4t*5. (a) t 

jLtf^m&ttmut&to (Dc) 

#^->*^^is»^«j (Uc) turn ^H t rtfc^&< tfcia^©^^ 

#&£WT3*&fnS^Wx#*Mfc£4&T&D, 3, 
i/)\*^)V%9VVV-Y^<l)%7UvZYyW&M, 3, 4-X#*~>->£ 

;rn 2 iw^iffl bTiHo" lt t> <t .jbirsci»»* w-r sits 

X#*'>££W*ffiftHfc£* (Uc) (Ua).t (Ub) <h©*S£# 

lkglC^tl, ^•$*i/m^*mmit&® (Uc) 0. 
5-4. 0^;K ftKl. 0-3. 5^;HC^-5J;-5(C^ffl-rSC:^:*W*L^. 
0. 5*;kk94>fc^*#K«\ +#fcSMfcttj&«£ £nfcv* £ D , 4. 0 
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^m^mt^mmt} (ua) t*m\%)v#>m&ji<D*fflaik&<»s 

(Uc) £#iD£-&3. 

fttOfifctt, MS 1 3 0 < CJ£TF"T?fT'5 Hi^JfJK, 9 0t:~ 1 3 0*C 

tizw^mmtmomm (c' ) tvu&mm&m^Tb&^o 
z\n*> (DMrnvmm »a, mst & x^* ^m^^fmmit^ 

(Uc) 1 0 OfiMSBKttLT, $?£L<&, 0. 0 1~10fiM, mzvt-izv 
<tt0. 5~5. 0fi»SBT&£„ temm&O. 0 l»SSU;9'>&VMi£K« 

n * y y y ^wx-tjk 7i;f7y>^ £ oa^^jh^j©#ftTTfr 5 

d<!:*«»*UVi. J:n^(Dfi^ltS>J<7)*ttSlS^#:fC^bTl~l 0, 0 0 
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ffiT&Zt+ftfcm&mklft&fimbtlfc^Zttf&K). 10, OOOppm* 

mm (u^xhmmmm) at, mmrzuisxhrnmoimm. %.\z\tn®m£v 

TM£ffl^5;M;:J:»fc>£t)<Z)<?X £tt&S£# (B' ) t®M (A) <D&m 
I®2 0~8 01I%*WSK, MK#£L<«3 0~6 0SS%T'&5. ^ 

^t. h^iiw»s^2 oa»%«j;t)/h$v^i/^ b®mmf$.%KDtiimm\z-t-fttz 
Kfo&i&mi (o 

y* bu^xhmmm^ (f* ) \z\±, mmx.zfm#2nz>m$k&mm\zfo 

BLfo&ftVIM (C) i:LTH £1fcfcfi£ft (B' ) *®M\s%Z> t>©T*fcft 

i'nym 7^U I'-h ; 2-t Fo*~>x3M), 

K 3-k KD^vyntr;!/ 7? U h^<Db Fd+v7W 

7£>J ; x^l/^UrJ-^tygsfctev 7£Ul/-K 

;* h*vx^>^U:3-;Kz> jwxs-y^ y-YyJLj-vyWn- 

tt^ 7^Ul/-h^©yg3-;U0^ysfcttv 7£Uk- 
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K hU^^n-;^n/t>h'J (^^) 7*>JU—K * 
>*xUXU h-;P©hU*fcttxh5 7£>JU— K ^>*x>JX 

ij h-;w^-tj-7^ui/-h^©^u^--;k Xtt#ux5 L i^>^U3-;K»* 

h^*0ij^-e#^ o ;m£©-5-£, o or^UiT&s^^Miiiig 

K£ttS££M£©®fr£>#-i;l,V>o 
S^tt^TO (C) it, ^tt#S£# (B' ) 10 Ofi»gBK:*fLTl~l 5 

fi^H^Ai (D) tail 

*%W<D7*hU?7>h®mi&fo<to (F' ) fctt, m&MiiiM (D) #I2££ 
n^„ S£B§&flJ (D) tLTIl «ffc«Kttfe<, 7th7i 

ft*©tefcfig©3 -7JH3=£$/- i -y°urty—)V. #ic3 h*^- l - 

©t— s©p a P K©, mx\z, t%numm\zup>tz\,\ m^t, ®mi&k7)vu 
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;i> 1/ ^t, h fci^ffl $ ns mug i:^bTitms. 

3-* h*->-i -y P ;v-;p«, l. 3-^D/t>i;t-;M^i/ 

£ttt*fLT, *%W<DMm£3 -7)\,n*is- l --rnrt/-)W ft£ftlt 

mum 

(sus 3 1 6§sd zmmbtz. 

nm*m<tKfo%tLT\z, v^'ry hn^ommmmK^ (sus 3 1 6 

OS) Sttfflbfc. 
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(1) 

J IS KO 0 6 8tJ(5ftUT*-;P7-f y->^-ffifc,kr)ai3£Ufc. 
(2) ^^D7h^77 (GO fttii 
SI:HP 6 8 9 0 (ta-l/y h^»;*-H (ft) ft©) 
&ffl2g : F I D 

*^t!7U-*^A : DB-WAX (J&WftgD 3 OmXO. 2 5mm 
mo. 2 5 Mm) 

*t'J7-^ : A'J^Al. Oml/» (EE* 12. lpsi), X^U? 
hJt= 1:10 0 

: 50~150t (#ii>§g 5 *C/») 
S:APXtffcffl«fi« : 2 5 0*C 
ra^A*:0. 2/il (n-MJ->y;w 
i&ftomfe : ( ) rttcftftttn (#) £*-r. 

7^Dp-f> (2. 54) . (2. 85) , 2- *=?)V- I 

5>J—)V (9. 80), 1, 3 - ^DA>yt-;P/^X-f^7tf - h 
(l 0. 3 9), 3-* h*~>- l -^oyty-;p (i i. 6 6), 
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